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@p`l~ @gdQy kr` p#mQ@Nn @p`@L`v 
 

 
k`ly ynE kOmk~ q yn~n pQLQb[ v pYv`qyk~ nQr~m`Ny kQrWmt apt q#n~ uw~s`h gwh#kQ y. sQAhl @}rv`q 
@b_q~{ sm|pYq`yt anEv k`ly ynE pz~zw~wQykQ. @myQn~ aqhs~ vn~@n~ a@p~ ar~}q#k~vWm|vlt anEv k`ly 
ynE a@nk~ in~qYQyn~@g~ s^jE a`{`ryk~ @n`m#wQv mnsQn~ nQr~m`Ny krgw h#kQ sAkl~pykQ. @mhQ qW 
av{`rNy kLyEwO pqy nm| s^jE yn~n y. eyQn~ kQy#@vn~@n~ vkYv a@nk~ in~qYQy a`{`r krgw h#kQ @h`~ 
a`{`rvn @h`~ bv y. k`ly g#n mns qn~n`, enm| mns vQsQn~ nQr~m`Ny @krW a#wQ, gONyk~ nm| ey 
iqQrQyt gl`@gn yn bv y. k`ly @n`n#vwW iqQrQyt yyQ. bthQr vQq&`Z@y`~ k`l@y~ @m| gONy g#n 
kw`kQrWm s[h` k`lhWy (Arrow of Time) yn vcny @y`q` gnQwQ. e@hw~ ap s[hn~ kr a#wQ prQqQ 
nQv|@t ~̀nWy @x_wQk vQq&`@vhQ k`ly gl` @n` yyQ. ehQ k`ly gl~g#sW a#w.  
 
bthQr vQq&`vt k`ly ynE@vn~ ymk~ a#w. bthQr vQq&`@vhQ pEtEvk~ a#w#yQ ynE@vn~ g#@nn a`k`ryt k`ly 
q a#w#yQ g#@nyQ. pEtEv @mn~ m k`ly q bthQr vQq&`vt anEv y}`r~}y @vyQ. mQnQsEn~ @h`~ @vnw~ 
nQrW]kyn~ @n`sQtQy q k`ly a#w. e@hw~ nQv|@t`~nWy @x_wQk vQq&`@vhQ k`ly pEtEvk~ @mn~ in~qYQy os~@s~ 
q#ngn~nk~ @n` @vyQ. eb#vQn~ k`n~t| nm| bthQr q`r~XnQky`t k`ly ynE pY`g~ anExSwQ (a priori) @qyk~ y#yQ 
pYk`X kQrWmt sQqEvQy. eyQn~ ohE aqhs~ @k@L~ anExSwQyt @pr, enm| in~qYQyn~ a`XYQw v q#nEmk~ lb`g#nWmt 
@pr k`ly pQLQb[ q#nEmk~ mQnQs`t a#wQ bv y. k`ly pmNk~ @n`v avk`Xy q k`n~t| vQq~vw`t anEv pY`g~ 
anExSwQ vQy.  
 
ayQn~s~tyQn~ vQq~vw`@g~ vQ@X~; s`@p~]w`v`q@yn~ q @m| pY`g~ anExSwQ b@vhQ @vnsk~ @n` @krQNQ. vQ@X~; 
s`@p~]w`v`q@yhQ qW vR@y~ k`ly h` avk`Xy nQr@p~] bvQn~ mQqW s`@p~] ww~w~vykt pw~vWm y. 
nQv|@t ~̀nWy @x_wQk vQq&`@vhQ sQq~{Q @qkk~ awr vR k`l pY`n~wry ek~ ek~ nQrW]ky` sm|bn~{@yn~ gw~kl 
@vns~ @n` vWy. e@hw~ vQ@X~; s`@p~]w`v`q@yhQ sQq~{Q @qkk~ awr k`l  pY`n~wry nQrW]ky`@gn~ 
nQrW]ky`t @vns~vWmt h#kQ vQy. nQrW]kyn~ @q@qn` ekQ@nk`t s`@p~] v clny vn~@n~ nm| ovEn~ sQq~{Q 
@qkk~ sm|bn~{@yn~ mnQn k`l pY`n~wr @vns~ vQy.  
 
vQ@X~; s`@p~]w`v`q@yhQ @kr#@N~ k`ly h` avk`Xy ek~ kQrWm y. k`ly h` avk`Xy ynE wvqErtw~ 
ekQ@nkQn~ @vn~ vR q$ @n` vWy. ek~ nQrW]kykOt s`@p~] v k`l pY`n~wryk~ pmNk~ a#wQ sQq~{Q @qkk~ 
@vnw~ nQrW]kykOt s`@p~] v k`l pY`n~wryk~ @mn~ m avk`X pY`n~wryk~ q shQw sQq~{Q @qkk~ vWmt h#kQ 
vQy. e@hw~ vQ@X~; s`@p~]w`v`q@yhQ sQq~{Q @qkk avk`X k`l pY`n~wry (space time interval) @ls 
h#[Qn~@vn~n nQrW]ky`@gn~ s~v`yw~w vQy. in~ kQy#@vnE@y~ kQnm| nQrW]kykO sm|bn~{@yn~ gw~w q sQq~{Q 
@qkk avk`X k`l pY`n~wry ekk~ m bv y. e~ avk`X k`l pY`n~wry nQrW;ky`@gn~ nQrW]ky`t @vns~ 
@n` vWy. e@ls @vns~ @n`vn r`XQykt avQclkyk~ (invariant) y#yQ kQynE l#@byQ.  
 
@mhQ qW kQvyEwO pY{`n m kr#Nk~ vnE@y~ avk`X k`ly ekt gw~kl pY`g~ anExSwQ bv y. enm| avk`X k`ly 
in~qYQy @g`~cr q#nE@mn~ h` @vnw~ vs~wSn~@gn~ s~v`yw~w @vyQ. nQv|@t ~̀nWy @x_wQk vQq&`@vhQ avk`Xy h` 
k`ly @vn @vn m gw~kl pY`g~ anExSwQ @vyQ. vQ@X~; s`@p~]w`v`q@yhQ qW sQqEvn~@n~ e~ @qk m avk`X 
k`ly @ls gw~kl in~~qYQy @g`~cr q#nEm lb`g#nWmt @pr q wQ@bn bv g#nWm y. nQv|@t ~̀nWy @x_wQk 
vQQq&`@vhQ wQ@bn avk`Xyk h` k`lyk vs~wO clny @vyQ. vQ@X~; s`@p~]w`v`q@yhQ sQ@bn avk`X 
k`lyk vs~wO clny @vyQ.          
 
e@hw~ s`{`rN s`@p~]w`v`q@yhQ (General Theory of Relativity) qW @m| ww~w~vy @vns~ @vyQ. ehQ qW 
avk`X k`ly kl~wb` @qnE @n` l#@byQ. ehQ avk`X k`ly nQr~Ny vnE@y~ vs~wO mgQnQ. vs~wO, enm| qYv& h` 
vQkQrN mgQn~ avk`X k`ly sks~ @vyQ. qYv& h` vQkQrN v&`p~wQy (distribution) @vns~vWmw~ smg 
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avk`X k`ly q @vns~ @vyQ. s`{`rN s`@p~]w`v`q@yhQ ayQn~s~tyQnWy @]wY smWkrN (Einstein’s 
Field Equations) nmQn~ h#[Qn~@vn smWkrN pq~{wQ@yhQ vm|aw p#w~@whQ avk`X k`ly, enm| j&`mQwQy, 
pQLQb[ vR pq q qkONE p#w~@whQ qYv& h` vQkQrN v&`p~wQy h` sm|bn~{ vR pq q @vyQ. qkONE p#w~w qW a#wQ vQt 
vm|aw p#w~w s[h` vQs[Em| @m| smWkrN pq~{wQy vQs[W@mn~ lb`gw h#kQ @vyQ. qYv& h` vQkQrN v&`p~wQy 
@vns~vn vQt avk`X k`ly q @vns~vn~@n~ @m| smWkrN pq~{wQyt anEv avk`X k`ly e~ e~ v&`p~wQy mw 
pqnm| vn b#vQn~ y. 
 
s`{`rN s`@p~]w`v`q@yhQ vs~wO @qn lq avk`X k`lyk clny vnv` @vnEvt vs~wO vQsQn~ avk`X 
k`ly nQr~m`Ny @k@ryQ. vs~wOvl clny anEv q avk`X k`ly @vns~ @vyQ. pY{`n vn~@n~ avk`X k`ly 
@n`v vs~wO, enm| qYv& h` vQkQrN y. q#n~ avk`X k`ly pY`g~ anExSwQ @ls gwh#kQ @n` @vyQ. e~ avk`X 
k`ly qYv& h` vQkQrN pq~{wQy mw pr`yw~wvn b#vQn~ y.  
 
e@hw~ @mhQ qW wrmk g#tUvk~ @vyQ. @m| sRwYkrNy anEv avk`X k`ly qYv& h` vQkQrN pq~{wQy mw 
pr`yw~w b#vQn~ qYv& h` vQkQrN kQsQvk~ n#wQvQt avk`X k`lyk~ @n`wQbQy h#kQ y#yQ nQgmny kQrW@m| 
h#kQkmk~ @vyQ. @vnw~ vcnvlQn~ kQv@h`w~ avk`X k`lyk~ wQbWmt nm| qYv& h` vQkQrN pq~{wQyk~ wQbQy 
yEwO y. e@hw~ vQ@X~; s`@p~]w`v`q@yhQ qk~nt l#@bn avk`X k`ly qYv& h` vQkQrN pq~{wQyk~ @n`m#wQv 
vEv q wQbQy h#kQ y. e~ avk`X k`ly q ayQn~s~tyQnWy @]wY smWkrNvl vQs[Emk~ @vyQ. e@s~ nm| vQ@X~; 
s`@p~]w`v`q@yn~ kQy#@vn avk`X k`ly kOmk~ q? ey wQbQy @n` h#kQ q? ev#nQ vQs[Emk~ ayQs~tyQnWy 
@]wY smWkrNvlt wQbW@mn~ kQy#@vn~@n~ @]wY smWkrN nQsQy`k`r v sRwYgw @krW @n`m#wQ bv q?  
 
e@s~ m s`{`rN s`@p~]w`v`q@yhQ q k`ly gl` y$mk~ n#w. ehQ q k`ly gl~g#sW a#w. avk`X k`l@yhQ 
avk`Xy h` k`ly ek~ vW a#w~nm| k`ly g#n @vn m kw`krn~@n~ @k@s~ q#yQ kQsQvkOt pYX~nyk~ vWmt id 
a#w. e@hw~ @mhQ qW k`ly g#n kw`@k@rn~@n~ ek~ nQrW]kykO h` sm|bn~{@yn~ y. o|n$m nQrW]kykO 
gw~kl vQ@X~; s`@p~]w`v`q@yhQ @mn~ m s`{`rN s`@p~]w`v`q@yhQ q k`ly h` avk`Xy @vn~kL h#kQ 
y. enm| k`ly @vnmw~ avk`Xy @vnmw~ gw h#kQ y. e@hw~ ehQ qW av{`rNy kL yEw~w nm| k`ly 
@n`m#wQ v avk`Xyvw~ avk`Xy @n`m#wQv k`lyvw~ @n`pvwQn bv y. @vn @vn m g#nWmt h#kQvWm ynE 
@vn @vn m p#vwWm @n` @vyQ. @vn @vn m g#nWmt h#kQvWm yn~@nn~ aqhs~ @k@rn~@n~ @vn @vn m 
m#ngw h#kQy yn~n y.  
 
k`ly h` avk`Xy (qEr) @vn @vn m gw~w q,  s`@p~]w`v`qyn~hQ qW sQq~{Qykt avk`X@y~ pmNk~ sQqEvQy 
@n` h#kQ y. enm| kQsQm nQrW]kykOt s`@p~] v sQq~{Qyk~ hEqE avk`Xyk sQqE @n` @vyQ. sQq~{Qyk~ s[h` 
avk`Xy @mn~ m k`ly q avX& @vyQ. @p`l~ @gdQyk~ v#tWm g#n sLkmE. @p`@L`@vhQ, enm| bQm sQtQn, ym| 
nQrW]kykOt s`@p~]v gw~kl @p`l~ @gdQy gs mEqE@n~ wQbW tQ@kn~ tQk bQmt phw~ @vyQ. e~ nQrW]ky`t 
anEv @p`l~ @gdQy ym| k`lyk qW gs mEqE@nhQ @vyQ. in~ s~vl~p k`lykt psEv @p`l~ @gdQy @p`@L`vt 
v#@tyQ. e~ nQrW]ky` k`ly h` avk`Xy @vn @vn m mnQyQ. ahvl~ k`l@yhQ qW @p`l~ @gdQy ym| usk a#wQ 
awr @vnw~ k`lyk qW ey @p`@L`@vhQ @vyQ. e@s~ @vn @vn m k`ly h` qEr (avk`Xy) m#ngw h#kQ vEvw~ 
@p`l~ @gdQy avk`X@y~ kQsQm w#nk k`lyk~ @n`m#wQv @n` pvwQyQ. @p`l~ @gdQy gs mEqE@n~ a#w~@w~ ym|kQsQ 
k`lyk qW y. e@mn~ m @p`@L`v mwOpQt pQhQtn~@n~ q ym|kQsQ k`lyk qW y. k`ly h` avk`Xy ym| nQrW]kykO 
vQsQn~ @vn @vn m m#ngw~w q, k`ly h` avk`Xy @vn @vn m @n` pvwQyQ.       
 
apQ q#n~ @vnw~ nQrW]kykO @m| sQq~{Q q`my qkQn ayEr# slkmE. apQ @p`l~ @gdQ@yhQ sQtQn k^mQykO nQrW]ky` 
@ls sLkmE. (avX& nm| @p`l~ @gdQyw~ smg v#@tn mQnQs~ nQrW]kykO gw h#kQ y.) @m| k^mQy`t mQnQskOt 
@mn~ avk`Xy h` k`ly pQLQb[ sAkl~p a#w#yQ sQwmE. k^mQy` @p`l~ @gdQy v#tWm ynE@vn~ kQy#@vn~n 
qkQn~@n~ @k@s~ q? k^mQy`t anEv k^mQy`@g~ sQt @p`l~ @gdQyt a#wQ qEr @vns~ @n` @vyQ. eyt @h~wOv 
k^mQy` s$m vQt m @p`l~ @gdQy mw sQtWm y. e@hw~ k^mQy`t s`@p~]v k`ly @vns~ @vyQ. @p`l~ @gdQy gs 
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mEqE@n~ a#w~@w~ ym| k`lyk qW y. k^mQy` e~ k`ly qnQyQ. @p`l~ @gdQy @p`@L`v smg s~pr~Xvn @vl`v q 
k^mQy` q#ngnQyQ. k`ly @vns~ vW a#w. e@hw~ @vns~ vW n#w~@w~ k^mQy`@g~ sQt @p`l~ @gdQyt a#wQ qEr y. 
k^mQy`t s`@p~] v @p`l~ @gdQy nQsl v a#w. k^mQy` wm` nQsl v a#w#yQ slkyQ. e~ @p`@L`@vhQ sQtQn 
nQrW]ky` q wm` nQsl v sQtQn~@n~ y#yQ slkn prQqQ y.  
 
@p`@L`@vhQ sQtQn nQrW]ky` wm` nQsl v sQtQn~@n~ y#yQ s#lkOv q i@rhQ @h`~ h@[hQ @h`~ sQtQn nQrW]kykOt 
s`@p~] v clny @vyQ. @p`@L`v wm a]y vt` xYmNy @vmQn~ sRr~yy` vt` q yyQ. e~ yn~@n~ @p`@L`@vhQ 
sQtQn nQrW]kykOt s`@p~]v @n`v @p`@L`@vn~ ivw i@rhQ sQtQn nQrW]kykOt s`@p~]v y. i@rhQ sQtQn 
nQrW]kykOt s`@p~]v clny vn @p`@L`@vhQ sQtQn nQrW]ky` wm` nQsl v a#w#yQ gn~n` prQqQ 
@p`@L`@vhQ sQtQn nQrW]kykOt s`@p~]v clnyvn, v#@tn, @p`l~ @gdQ@yhQ sQtQn k^mQy` q wm` nQsl v 
sQtQn~@n~ y#yQ slkyQ. o|n$m nQrW]kykO wm` nQsl v sQtQn bvtw~ @vnw~ nQrW]kyn~ wm`t s`@p~]v 
clny vn bvtw~  gnQyQ.  wm` nQsl v a#w#yQ gn~n` k^mQy`t s`@p~]v @p`l~ @gdQy clny @n` @vyQ. 
k^mQy`t s`@p~]v clny vn~@n~ @p`l~ gs h` @p`@L`v y. ym| k`lyk qW k^mQy`t s`@p~]v @p`l~ g@s~ 
mEqEnt a#wQ qEr XSn& @vyQ. tWk k`lyk t psE @p`l~ g@s~ mEqEnt ym| qErk~ a#wQ bvw~ @p`l~ g@s~ mElt (@p`l~ 
@gdQy gs mEl pwQw vW y#yQ sQwmE.) qErk~ n#wQ bvw~ k^mQy` pvsnE a#w. k^mQy`t s`@p~]v @p`l~ gs 
clny vW a#w. g@s~ mEqEn k^mQy`@gn~ a$wt @g`s~ a#wQ awr g@s~ mEl k^mQy` kr` p#mQN a#w. ym| 
k`lyk qW g@s~ mElt k^mQy`@g~ sQt qErk~ a#wQ awr tQk @v|l`vkQn~ psE e~ qEr XSn& @vyQ. k^mQy` kr` p#mQN 
a#w~@w~ @p`l~ g@s~ mEl pmNk~ @n` @vyQ. @p`@L`v q k^mQy` kr` p#mQN a#w!  enm| @p`@L`v @p`l~ @gdQy 
kr` p#mQN a#w! @p`@L`vt k^mQy` kr` avk`Xyk pmNk~ p#mQNQy @n` h#kQ y. e~ s[h` k`ly q avX& 
@vyQ. k`ly h` qEr @vn @vn m#n~n q @p`@L`v k^mQy` kr` p#mQ@Nn~@n~ k^mQy`@g~ avk`X k`l@yhQ y.  
 
mh`c`r~y nlQn~ q sQl~v` 
  
 
 
 


